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INFORMATION PROCESSING APPARATUS,
METHOD FOR CONTROLLING THE SAME,
AND COMPUTER-READABLE MEDIUM

BACKGROUND

Field

Aspects of the present invention generally relate to an
information processing apparatus that communicates with a
communication apparatus, a method for controlling the
same, and a computer-readable medium.

Description of the Related Art

There 1s a known communication system in which an
information processing apparatus, such as a smartphone,
connects to a communication apparatus, such as a printer, to
perform data communication. One example of a method for
connecting an information processing apparatus to a coms-
munication apparatus 1s a method of directly connecting to
the communication apparatus not via an external access
point (a wireless LAN router) connected to the Internet. The
method allows an information processing apparatus to com-
municate with a communication apparatus even under an
environment 1 which no external access point 1s present
around the mformation processing apparatus and an envi-
ronment 1n which no external access point 1s available.

However, when an information processing apparatus and
a communication apparatus are connected together not via
an external access point, the information processing appa-
ratus cannot sometimes use the Internet.

Japanese Patent Laid-Open No. 2014-207650 discloses a
mobile communication terminal that starts to connect to a
digital camera when starting data communication with the
digital camera and releases the connection to the digital
camera when terminating the data communication with the
digital camera.

The technique disclosed in Japanese Patent Laid-Open
No. 2014-207650 needs to perform a connection setting
process 1n advance for establishing connection to a destina-
tion communication apparatus to automatically switching
destinations. However, the connection setting process gen-
crally imnvolves troublesome operations for the user, such as
acquiring connection nformation for connecting to the
communication apparatus and inputting a predetermined
password. The technique disclosed 1n Japanese Patent Laid-
Open No. 2014-207650 does not consider user convenience
in the connection setting process. Thus, the techmque dis-
closed 1n Japanese Patent Laid-Open No. 2014-2076350 has
a problem 1n that the connection setting process ivolves
troublesome operations for the user.

SUMMARY

Aspects of the present invention provide an mformation
processing apparatus that starts connection to a communi-
cation apparatus without troublesome operations for the
user, a method for controlling the same, and a computer
readable medium.

An 1nformation processing apparatus configured to com-
municate with a communication apparatus includes a con-
necting unit, a connection-information acquisition unit, a
storage unit, and a recerving unit. The connecting unit 1s
configured to connect to a first access point in the commu-
nication apparatus without recerving input of connection
information. The connection-information acquisition unit 1s
configured to acquire connection information for connecting
to a second access point 1n the communication apparatus via
the first access point connected to the connecting unit. The
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storage unit 1s configured to store the connection informa-
tion acquired by the connection-information acquisition unit
in a memory. The receiving unit 1s configured to receive an
instruction to transmit data. When the receiving unit receives
an instruction to transmit data 1n a state where the connect-
ing umt 1s not connected to the second access point, the
connecting unit connects to the second access point using
the connection information stored in the storage unit. When
the connecting unit 1s connected to the second access point,
the first access point 1s disabled.

Further features of aspects of the present invention waill
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a diagram 1llustrating a communication mode
ol a communication apparatus according to an embodiment
of the present invention.

FIG. 1B 1s a diagram 1llustrating a communication mode
of a communication apparatus according to an embodiment
of the present invention.

FIG. 2 1s a diagram illustrating the configuration of an
information processing apparatus and a communication
apparatus according to an embodiment of the present inven-
tion.

FIG. 3 1s a diagram of an example screen when an
application 1s stared according to an embodiment of the
present invention.

FIG. 4 1s a diagram of an example of a communication-
mode setting screen according to an embodiment of the
present mvention.

FIG. § 1s a diagram of an example of a content print screen
according to an embodiment of the present imvention.

FIG. 6 1s a diagram of an example of a printer detection
screen according to an embodiment of the present invention.

FIG. 7 1s a flowchart illustrating a process that the
information processing apparatus executes when setting a
communication mode according to an embodiment of the
present 1nvention.

FIG. 8 1s a diagram of an example of an access-point
selection screen according to an embodiment of the present
invention.

FIG. 9 1s a diagram of an example of a password input
screen according to an embodiment of the present invention.

FIG. 10 1s a flowchart illustrating a process that the
information processing apparatus executes when starting
data communication according to an embodiment of the
present 1vention.

FIG. 11 1s a flowchart illustrating a process that the
information processing apparatus executes when starting
data communication according to an embodiment of the
present 1nvention.

DESCRIPTION OF TH

L1

EMBODIMENTS

Embodiments of the present invention will be described
hereinbelow by way of illustration with reference to the
drawings. It to be understood that by those skilled 1n the art
that aspects of the present imvention can be changed or
modified without departing from the spirit and scope of
aspects of the present mnvention.

First Embodiment

An information processing apparatus according to a first
embodiment of the present invention will be described.
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Although this embodiment illustrates a smartphone as an
example of the information processing apparatus, this is
given for mere illustration, and any other information pro-
cessing apparatuses, such as a mobile terminal, a notebook
computer, a tablet terminal, a personal digital assistant
(PDA), and a digital camera, can be used. Although this
embodiment illustrates a printer as an example of the
communication apparatus, this 1s given for mere illustration,
and any other communication apparatuses that can commu-
nicate with the information processing apparatus can be
used. Examples of the printer include an ink-jet printer, a
color laser printer, and a monochrome printer. Aspects of the
invention can also be applied to copying machines, facsimile
machines, mobile terminals, smartphones, notebook com-
puters, PDAs, digital cameras, and the like. Aspects of the
invention can also be applied to multifunctional peripherals
having a copying function, a facsimile function, and a
printing function.

First, the configuration of the information processing
apparatus according to this embodiment and the configura-
tion of a communication apparatus that can communicate
with the information processing apparatus of this embodi-
ment will be described with reference to a block diagram of
FIG. 2. While this embodiment will be described using the
following configuration as an example, this embodiment 1s
applicable to apparatuses capable of communicating with
communication apparatuses and 1s not limited to the draw-
ng.

An information processing apparatus 201 1s the informa-
tion processing apparatus of this embodiment. The informa-
tion processing apparatus 201 includes an input interface
202, a CPU 203, a ROM 204, a RAM 205, an external
storage unit 206, an output interface 207, a display unit 208,
and a network interface 211. The information processing
apparatus 201 further includes a communication unit (not
shown) for connecting to the Internet via a mobile commu-
nication network, such as 3G and Long-Term Evolution
(LTE).

The input interface 202 1s an interface for receiving data
input and operation 1nstructions from the user using a mouse
210 or a keyboard 209.

The CPU 203 1s a system control unit, which controls the
whole of the information processing apparatus 201.

The ROM 204 stores fixed data, such as control programs
that the CPU 203 executes, data tables, and embedded
operating system (hereinatter referred to as “OS”) programs.
In this embodiment, the control programs stored 1n the ROM
204 control software implementation, such as scheduling,
task switching, and interrupt processing, under the control of
the embedded OS stored in the ROM 204.

One example of the RAM 205 1s a static random access
memory (SRAM) that needs a backup power source. The
RAM 205 can store important data, such as program control
variables, without volatilizing them because the RAM 205
uses a data backup primary cell. The RAM 205 further has
a memory area for storing setting information regarding the
information processing apparatus 201, management data
regarding the information processing apparatus 201, and the
like. The RAM 203 1s used also as a main memory and a
work memory of the CPU 203.

The external storage umt 206 stores an application for
providing a print executing function, a print-information
generation program for generating print information that can
be interpreted by a communication apparatus 251. The
external storage unit 206 also stores various programs, such
as a program for controlling transmission and reception of
information transmitted to and received from the commu-
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nication apparatus 251 via the network interface 211, and
various pieces ol information that these programs use.

The output interface 207 1s an interface for controlling
display of data and notification of the status of the informa-
tion processing apparatus 201 on the display unit 208.

Examples of the display unit 208 include a light-emitting
diode (LED) and a liquid crystal display (LCD), on which
data and the status of the information processing apparatus
201 are displayed. Furthermore, operating devices, such as
a numeral input key, a mode setting key, a determination key,
a cancel key, and a power key, may be disposed on the
display unit 208 to receive mput from the user.

The network interface 211 has a configuration for con-
necting the information processing apparatus to an external
device, such as the communication apparatus 251. For
example, the network interface 211 can connect to an access
poimnt (not shown) in the communication apparatus 251.
Connecting the network interface 211 to the access point 1n
the communication apparatus 251 enables the mnformation
processing apparatus 201 and the communication apparatus
251 to commumicate with each other. The communication
may be established directly via a wireless communication or
via an external access point on a wired network. Examples
of a communication system include Wireless Fidelity (Wi-
Fi®), Bluetooth®, and Near Field Commumication (NFC,
ISO/IEC IS 18092).

The communication apparatus 251 includes a network
interface 252, a RAM 253, a ROM 254, a CPU 255, and a
print engine 256. The network interface 252 has, as the
access point in the communication apparatus 251, an access
point for connecting to an external device, such as the
information processing apparatus 201. The access point can
connect to the network imterface 211 of the information
processing apparatus 201. The communication may be
established directly via a wireless communication or via an
external access point on a wired network. Examples of a
communication system include Wi-Fi®, Bluetooth®, and
NFC. The network interface 252 may include hardware that
Serves as an access point or may operate as the access point
using soiftware for causing the network interface 252 to
serve as an access point. This embodiment includes two
access points i the communication apparatus 251: an access
point that 1s enabled when a connection setting mode 1s set
and an access point that 1s enabled when a direct commu-
nication mode 1s set.

One example of the RAM 253 1s a SRAM that needs a
backup power source. The RAM 253 can store important
data, such as program control variables, without volatilizing
them because the RAM 253 uses a data backup primary cell.
The RAM 233 further has a memory area for storing setting
information regarding the communication apparatus 251,
management data regarding the communication apparatus
251, and the like. The RAM 253 1s used also as a main
memory and a work memory of the CPU 255 and stores a
reception buller for temporarily storing print information
received from the information processing apparatus 201 and
various pieces ol information.

The ROM 254 stores fixed data, such as control programs
that the CPU 2355 executes, data tables, and OS programs. In
this embodiment, the control programs stored 1in the ROM
254 control software implementation, such as scheduling,
task switching, and interrupt processing, under the control of
the embedded OS stored in the ROM 254.

The CPU 235 15 a system control unit, which controls the
whole of the communication apparatus 251.

The print engine 256 forms 1images on a printing medium,
such as paper, using a printing material, such as ink, on the
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basis of information stored in the RAM 253 or a print job
received from the mformation processing apparatus 201 or
the like to output the result of printing.

The information processing apparatus 201 may be loaded
with a memory as an optional device, such as an external
HDD and a secure digital (SD) card, so that information to
be stored in the information processing apparatus 201 can be
stored 1n the memory.

Although this embodiment assigns the tasks of the infor-
mation processing apparatus 201 and the communication
apparatus 2351 as described above, this 1s not intended to
limit aspects of the invention, and any other assignments
may be adopted.

Examples of a communication mode set for the commu-
nication apparatus 251 will be described with reference to
FIGS. 1A and 1B.

The communication mode 1s a mode for the communica-
tion apparatus 251 to communicate with an external appa-
ratus and 1s set on the communication apparatus 251. In this
embodiment, the communication apparatus 251 1s capable of
communication using a connection configuration called an
infrastructure connection (heremnafter referred to as “inira
connection”) or a direct connection, for which a communi-
cation mode according to the connection configuration 1s set.
Herematter, a communication mode for establishing com-
munication using the infra connection 1s referred to as an
infra communication mode, and a communication mode for
establishing communication using the direct connection 1s
referred to as a direct communication mode. In this embodi-
ment, the communication apparatus 251 receives a com-
mand for setting a communication mode from the informa-
tion processing apparatus 201 to thereby set the
communication mode according to the command. The com-
munication modes that can be set on the communication
apparatus 251 are given for mere illustration. The commu-
nication apparatus 251 may be configured to use at least a
communication mode for establishing communication using
a connection configuration in which connection to the Inter-
net cannot be established (the direct communication mode in
this embodiment).

First, the infra communication mode will be described
with reference to FIG. 1A. The infra communication mode
1s a communication mode for the communication apparatus
251 and an external apparatus to connect together via an
access point 1 the communication apparatus 251 and an
access point outside the external apparatus. In this embodi-
ment, the communication apparatus 251 1n the infra com-
munication mode communicates with the iformation pro-
cessing apparatus 201 via a router 101 serving as an external
access point. The router 101 1s capable of connecting to the
Internet 102, allowing the information processing apparatus
201 and the communication apparatus 251 to connect to the
Internet 102 that have communication via the router 101. In
this embodiment, an access point outside the mformation
processing apparatus 201 and the communication apparatus
251 and capable of connecting to the Internet, like the router
101, 1s referred to as an external access point.

Next, the direct communication mode will be described
with reference to FIG. 1B. The direct communication mode
1s a communication mode for the communication apparatus
251 and an external apparatus to communicate with each
other using direct connection. In this embodiment, the direct
connection has a configuration in which the information
processing apparatus 201 and an access point in the com-
munication apparatus 2351 connect together in peer-to-peer
tashion. This 1s given for mere illustration, and any other
configurations in which the information processing appara-
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tus 201 and the communication apparatus 251 connect
together 1n peer-to-peer fashion may be used in aspects of
the invention. That 1s, the information processing apparatus
201 may connect to the communication apparatus 251 1n
peer-to-peer fashion by, for example, a WLAN connection
using an ad hoc mode and a connection using Bluetooth®,
not via the access point 1n the communication apparatus 251.
The information processing apparatus 201 may use a com-
munication standard, Wi-Fi1 Direct®. Since the communica-
tion apparatus 251 1n which the direct communication mode
1s set 1s capable of communicating with the information
processing apparatus 201 not via an external access point,
the communication apparatus 251 can operate so as to
communicate with the information processing apparatus 201
even without a connectable external access point.

In contrast, the commumnication apparatus 251 in which
the direct communication mode 1s set and which 1s not
equipped for WAN, such as an external wireless LAN router,
1s not capable of connecting to the Internet. The information
processing apparatus 201, when capable of direct connection
to the communication apparatus 251, performs communica-
tion using the direct connection in priority to a communi-
cation via a mobile communication network. The informa-
tion processing apparatus 201 1n the direct connection mode
cannot connect to the Internet. For this reason, when the
information processing apparatus 201 shifts from a state
where 1t connects to the Internet via a mobile communica-
tion network to the direct connection status, the connection
between the mformation processing apparatus 201 and the
Internet may be interrupted.

In this embodiment, an example of an information pro-
cessing apparatus configured to prevent connection to the
Internet from being continuously interrupted will be
described. To this end, the information processing apparatus
releases direct connection when communication with a
communication apparatus using direct connection ends and
reconnects to the Internet. Furthermore, 1n this embodiment,
an example of an information processing apparatus config-
ured to maintain connection to the Internet as long as
possible will be described. To this end, the information
processing apparatus starts direct connection when a need
for communication with the communication apparatus
arises. Furthermore, in this embodiment, an example of an
information processing apparatus configured to omit
troublesome connection setting for starting direct connec-
tion will be described. To this end, the information process-
ing apparatus acquires connection mformation from a coms-
munication apparatus and stores the connection information
when the communication mode of the communication appa-
ratus 1s set and uses the connection mformation every time
direct connection 1s established.

Next, a method for setting a communication mode on the
communication apparatus 251 will be described. In setting a
communication mode on the communication apparatus 251,
a connection setting mode 1s used. The connection setting
mode 1s a mode for setting one of the above communication
modes on the communication apparatus 251 and 1s set on the
communication apparatus 251. In this embodiment, the
communication apparatus 2351 1 which the connection set-
ting mode 1s set sets the infra communication mode or the
direct communication mode on the communication appara-
tus 251 itself according to an instruction from the informa-
tion processing apparatus 201. The connection setting mode
1s set on the commumnication apparatus 231 by the user
performing an operation or input for setting a communica-
tion mode on the communication apparatus 251.
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The communication apparatus 251 enables an access
point having a service set identifier (SSID, heremafter
referred to as “communication apparatus SSID”) generated
according to a predetermined rule (hereinafter referred to as
“generation rule”) in response to the setting of the connec-
tion setting mode. The SSID 1s the identification name of the
access point. The communication apparatus SSID 1s an SSID
that 1s enabled only when the communication apparatus 251
1s 1n the connection setting mode and 1s distinguished from
the SSID of an external access point, such as a wireless LAN
router, because 1t 1s generated under a generation rule. When
the access point 1s enabled as the connection setting mode 1s
set, the communication apparatus 231 broadcasts, as a
beacon packet, connection information for connecting to the
access point (communication apparatus SSID, cipher set-
tings, and so on) to the surroundings. By detecting the access
point of the communication apparatus 251 by receiving the
packet, an apparatus that desires to connect to the commu-
nication apparatus 251 can connect to the communication
apparatus 251 via the access point. For example, the infor-
mation processing apparatus 201 acquires the communica-
tion apparatus SSID and sets the communication apparatus
SSID as a destination SSID indicating the destination of the
information processing apparatus 201. Thus, the information
processing apparatus 201 connects to the communication
apparatus 251 set in the connection setting mode via the
access pomnt of the communication apparatus 2351. The
access point corresponding to the communication apparatus
SSID 1s used only 1n setting a communication mode, and 1s
therefore at a security level lower that of an access point
corresponding to a direct connection SSID, described later.
This allows an apparatus that desires to connect to the
communication apparatus 251 to connect to an access point
corresponding to the communication apparatus SSID with-
out using connection information, such as a password,
(without an operation, such as iputting a password).

Next, a method for setting a communication mode on the
communication apparatus 251 performed by the information
processing apparatus 201 connected to the communication
apparatus 251 1n which the connection setting mode 1s set
will be described.

The information processing apparatus 201 sets a commu-
nication mode on the communication apparatus 251 when a
predetermined application installed 1n the information pro-
cessing apparatus 201 and stored 1n the ROM 204 or a hard
disk drive (HDD, not shown) of the information processing
apparatus 201 1s active. The predetermined application 1s an
application for setting a communication mode on the com-
munication apparatus 251 and for causing the communica-
tion apparatus 251 to print 1mage data in the information
processing apparatus 201 or content on the Internet, which
1s hereinafter referred to as a printing application. The
printing application may have other functions 1n addition to
the function of setting a communication mode on the com-
munication apparatus 251 and the print function. For
example, the printing application may have the function of
scanning a document placed 1n the communication apparatus
251 having a scanning function, a function for performing
another setting on the communication apparatus 251, and a
function for checking the state of the communication appa-
ratus 251.

FI1G. 3 1llustrates an example of a screen displayed on the
display unit 208 when the printing application 1s started. The
user can use the functions of the communication apparatus
251, such as printing a desired image and setting the
communication apparatus 251, via a startup screen 300.
Upon detecting a press ol a printer set-up button 303, the
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information processing apparatus 201 displays a communi-
cation-mode setting screen 400 shown in FIG. 4 on the
display unit 208. The user can set a communication mode on
the communication apparatus 251 by doing input on the
communication-mode setting screen.

FIG. 4 illustrates an example a screen for setting a
communication mode, which 1s displayed on the display unit
208 using the printing application. When the printer set-up
button 303 shown 1n FIG. 3 1s pressed, the setting screen 400
1s displayed on the display unit 208. A notification area 401
displays a message for prompting the user to set the com-
munication apparatus 251 in the connection setting mode.
The messaging to the user may be performed by the com-
munication apparatus 251. For example, when the commu-
nication apparatus 251 1s started for the first time, the
communication apparatus 251 may display a message on a
display unit or the like of the communication apparatus 251.

When the user who checks the notification area 401 sets
the communication apparatus 251 in the connection setting
mode, the communication apparatus 251 enters a state where
it can connect to an external apparatus using the communi-
cation apparatus SSID. The communication apparatus 251
may have a configuration in which the connection setting
mode 1s set without a user operation. For example, the
communication apparatus 251 may be configured to be
automatically set to the connection setting mode when
started for the first time. This configuration allows the
operation ol setting the connection setting mode to be
omitted at the set-up of the communication apparatus 251,
improving the user convenience. As described above, when
the connection setting mode 1s set, the commumnication
apparatus 251 generates a communication apparatus SSID.
The communication apparatus SSID may be generated when
the connection setting mode 1s set on the commumnication
apparatus 251 or may be read from a generated SSID stored
in a memory when the connection setting mode 1s set on the
communication apparatus 251.

In the setting screen 400, an 1infra-connection start button
402 1s a button for setting the inira communication mode on
the communication apparatus 251. A direct-connection start
button 403 1s a button for setting the direct communication
mode on the communication apparatus 251. When one of the
buttons 402 and 403 1s pressed, the information processing
apparatus 201 executes an operation for setting a commu-
nication mode corresponding to the pressed button on the
communication apparatus 251. A back button 404 1s a button
for terminating a process for the application. A HELP button
405 1s a button for displaying a screen that indicates infor-
mation for assisting the user, such as applications and a
method for operating the communication apparatus 251.

This configuration allows the user to set a desired com-
munication mode on the communication apparatus 2351 by
operating the information processing apparatus 201. A
method for setting a communication mode 1s not limited to
the above method. For example, the information processing
apparatus 201 may automatically determine a communica-
tion mode according to the communication environment of
the communication apparatus 251 and the information pro-
cessing apparatus 201 without receiving a user operation.

FIG. 7 1s a flowchart illustrating a process that the
information processing apparatus 201 executes when setting
a communication mode in this embodiment. The process
shown in the flowchart 1s implemented by the CPU 203
loading a control program stored in the ROM 204 or the
HDD (not shown) of the information processing apparatus
201 1nto the RAM 203 and executing the control program.
The process shown in the flowchart 1s started 1n a state where
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the setting screen 400 1s displayed on the display umt 208.
When the flowchart shown 1n FIG. 7 1s started, the commu-
nication apparatus 251 1s in the connection setting mode.

First, at S701, the CPU 203 waits for an instruction to set
a communication mode. Specifically, the CPU 203 waits for
the mira-connection start button 402 or the direct-connec-
tion start button 403 to be pressed. As described above, the
communication mode set on the communication apparatus
251 1s determined according to which of the buttons 402 and
403 1s pressed in the setting screen 400.

Subsequently, at S702, the CPU 203 checks the current
connection status of the information processing apparatus
201 and stores information for achieving the connection
status. Concelvable examples of the connection status of the
information processing apparatus 201 include a status in
which the information processing apparatus 201 1s con-
nected to an external access point and a status in which the
information processing apparatus 201 1s connected to a
mobile commumnication network. When the information pro-
cessing apparatus 201 1s connected to an external access
point, the communication apparatus 251 may be set 1n the
infra communication mode so as to communicate with the
communication apparatus 251 using the Internet. In contrast,
when the mformation processing apparatus 201 1s connected
to a mobile communication network without an external
access point therearound, the information processing appa-
ratus 201 may set the communication apparatus 251 1n the
direct communication mode so as to communicate with the
communication apparatus 251 without an external access
point. Therefore, when the communication apparatus 251 1s
set 1 the infra communication mode, the mformation pro-
cessing apparatus 201 at S702 1s connected to the router 101.
When the communication apparatus 251 1s set 1n the direct
communication mode, the information processing apparatus
201 1s connected to the mobile communication network.
When the information processing apparatus 201 is currently
connected to the router 101, the CPU 203 at S702 stores the
SSID of the router 101, a password for connection, and other
information 1 a memory, such as the RAM 205. When the
information processing apparatus 201 1s currently connected
to a mobile communication network, the CPU 203 stores
setting information for connecting to the mobile communi-
cation network in a memory, such as the RAM 205.

Subsequently, at S703, the CPU 203 determines a com-
munication mode to be set on the communication apparatus
251. Specifically, the CPU 203 determines a communication
mode to be set on the communication apparatus 251 by
distinguishung the type of a button pressed at S701. If the
infra communication mode 1s set on the communication
apparatus 251, the CPU 203 executes the process at S704. In
contrast, 1f the direct communication mode 1s set on the
communication apparatus 251, the CPU 203 executes the
process at 5709.

At S704, the CPU 203 performs a process for setting the
inira communication mode on the communication apparatus
251. Specifically, first, the CPU 203 receives a beacon
packet that the communication apparatus 251 1s broadcast-
ing via the network interface 211 to acquire a communica-
tion apparatus SSID as information in the packet. Then, the
CPU 203 sets the communication apparatus SSID as the
SSID of the destination of the information processing appa-
ratus 201 to connect the information processing apparatus
201 and the communication apparatus 251 together in peer-
to-peer fashion. Next, the CPU 203 acquires information
regarding an SSID corresponding to an external access point
to which the communication apparatus 251 can connect
from the communication apparatus 251. The CPU 203
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displays an access-point selection screen 800, as shown 1n
FIG. 8, to prompt the user to select an external access point
for use 1n the infra communication mode. In this embodi-
ment, the router 101 1s selected by the user. Subsequently,
the CPU 203 transmits SSID information corresponding to
the router 101 and a command for setting the infra commu-
nication mode to the communication apparatus 251 by
connection established using the communication apparatus
SSID. If a password 1s necessary for using the router 101, the
CPU 203 may display a password imnput screen 900, as
shown 1n FIG. 9, and may transmit password information
input to an entry portion 901 to the communication appa-
ratus 251.

Upon recerving the SSID corresponding to the router 101
and the command for setting the inira communication mode,
the communication apparatus 231 releases the connection
setting mode. The communication apparatus 251 disables an
access point corresponding to the communication apparatus
SSID to temporarily release the connection to the informa-
tion processing apparatus 201. Subsequently, the communi-
cation apparatus 231 sets the infra communication mode on
the communication apparatus 231 itsell on the basis of the
command for setting the infra communication mode. Fur-
thermore, the communication apparatus 251 connects to the
router 101 on the basis of the SSID information recerved
from the information processing apparatus 201. In this
embodiment, the CPU 203 sets the infra communication
mode on the communication apparatus 251 by executing the
above process.

Subsequently, at S705, the CPU 203 returns the connec-
tion status of the mformation processing apparatus 201 to
the status before the setting of the communication mode on
the basis of the information stored at S702. Here, the
information processing apparatus 201 1s reconnected to the
router 101. I1 the status before the setting of the communi-
cation mode 1s a status 1n which the information processing
apparatus 201 1s connected to a mobile communication
network, the connection to the mobile communication net-
work 1s restarted, and therefore the information processing,
apparatus 201 1s not connected to an external access point.
Therefore, if the status before the setting of the communi-
cation mode 1s a status 1n which the imformation processing
apparatus 201 1s connected to a mobile communication
network, the information processing apparatus 201 may wait
for a user instruction to connect to an external access point
alter the process at S703. In this case, after the information
processing apparatus 201 connects to an external access
point to which the communication apparatus 2351 connects
according a user 1nstruction, the process at S706 1s executed.

Subsequently, at 8706, the CPU 203 displays a list of
communication apparatuses connected to the router 101 on
the display unit 208. Specifically, the CPU 203 1ssues a
broadcast that requests a response to the communication
apparatuses connected to the router 101. The CPU 203 waits
for a response to the broadcast for a fixed time and displays
a list of communication apparatuses that respond to the
request. The responses from the communication apparatuses
contain the names and MAC addresses of the communica-
tion apparatuses, and the list contains the names and MAC
addresses. Since the communication apparatus 251 1s con-
nected to the router 101 by the process at S704, the list
displayed at S706 contains the communication apparatus
251. The CPU 203 selects a communication apparatus to be
connected by the 1nfra connection from among the commu-
nication apparatuses displayed on the list. In this embodi-
ment, assume that the communication apparatus 251 1s
selected.
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Subsequently, at S707, the CPU 203 acquires functional
information regarding a printer from the communication
apparatus 251. The functional information 1s nformation
indicating the functions of the printer. Specifically, the
functional imnformation is information regarding whether the
communication apparatus 251 has a print function and a
scanning function, whether a double-side printing and color/
monochrome printing are supported, the kind and size of
printing media, and data formats available in the functions
of the communication apparatus 251. At 8707, the CPU 203
transmits a command for requesting functional information
to the communication apparatus 251 and receives functional
information as a response thereto.

Subsequently, at S708, the CPU 203 registers the com-
munication apparatus 251 as a communication apparatus
with which the information processing apparatus 201 per-
forms data communication. Specifically, the CPU 203 stores
identification information regarding the communication
apparatus 251, such as a MAC address, 1n a memory, such
as the RAM 205 and an external HDD (not shown) 1n
association with functional information acquired at S707
and information indicating that the infra communication
mode 1s set on the communication apparatus 251. When a
communication apparatus 1s registered, the name and 1den-
tification mformation regarding the communication appara-
tus registered on a printer selection button 304 are displayed.
Subsequently, the CPU 203 terminates the process.

At S709, the CPU 203 performs a process for setting the
direct communication mode on the communication appara-
tus 251. Specifically, first, the CPU 203 connects the infor-
mation processing apparatus 201 and the communication
apparatus 251 together in peer-to-peer fashion by setting a
communication apparatus SSID acquired as at S704 as the
destination SSID of the information processing apparatus
201. Next, the CPU 203 acquires information, such as a
direct connection SSID and a password for using direct
connection with the communication apparatus 251, as direct
connection information from the communication apparatus
251. Here, the direct connection SSID 1s an SSID corre-
sponding to the access point in the communication apparatus
251 and 1s used to establish a direct connection with the
information processing apparatus 201. The access point
corresponding to the direct connection SSID and the access
point corresponding to the communication apparatus SSID
may be the same. Subsequently, the CPU 203 transmits a
command for setting the direct communication mode to the
communication apparatus 251. Upon receiving the com-
mand, the communication apparatus 251 releases the con-
nection setting mode to disable the access point correspond-
ing to the communication apparatus SSID to temporarily
release the connection to the mmformation processing appa-
ratus 201. Subsequently, the communication apparatus 2351
sets the direct communication mode on the communication
apparatus 251 to enable the access point corresponding to
the direct connection SSID. This embodiment sets the direct
communication mode on the communication apparatus 251
by executing the above process.

Subsequently, at S710, the CPU 203 stores the direct
connection information acquired at S709 1n a memory, such
as the RAM 2035 and an external HDD (not shown). At that
time, the CPU 203 stores the direct connection information
without volatilization to thereby hold the information with-
out volatilization even 1f the power of the information
processing apparatus 201 i1s turned ofl. The stored direct
connection information 1s referred to by the CPU 203 every
time the information processing apparatus 201 attempts to
directly connect to the commumnication apparatus 251. This
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configuration allows the information processing apparatus
201 to directly connect to the communication apparatus 251
without acquiring direct connection information or receiving,
user input for connection every time direct connection 1s to
be established.

Subsequently, at S711, the CPU 203 directly connects to
the communication apparatus 251. The connection between
the communication apparatus 251 and the information pro-
cessing apparatus 201 has been released at S709 because the
access point corresponding to the communication apparatus
SSID 1s disabled. Therefore, the CPU 203 directly connects
the communication apparatus 251 to the information pro-
cessing apparatus 201 by setting the direct connection SSID,
which 1s iformation contained in the direct connection
information stored at S710, as a destination SSID. At that
time, 11 a password 1s required for the direct connection to
the communication apparatus 251, the CPU 203 uses a
password, which 1s information contained in the direct
connection 1nformation stored at S710. Thus, the direct
connection of the information processing apparatus 201 to
the access point 1n the communication apparatus 251 allows
the information processing apparatus 201 to again connect to
the communication apparatus 251 using direction connec-
tion. In this manner, the use of the direct connection infor-
mation stored at S710 allows the user to directly connect the
information processing apparatus 201 to the communication
apparatus 251 without a need for troublesome settings, such
as selecting a direct connection SSID and inputting a pass-
word. In this embodiment, the direct connection information
used 1s not cleared for storage. This configuration allows the
stored direct connection information to be used again when
direct connection 1s needed for processing in data commu-
nication, described later.

Subsequently, at S712, the CPU 203 acquires functional
information regarding the printer from the communication
apparatus 231. Specifically, the CPU 203 transmits a com-
mand to send functional information to the communication
apparatus 251 and recerves the functional information 1n
response to the command.

Subsequently, at S713, the CPU 203 registers the com-
munication apparatus 251 as a communication apparatus
with which the information processing apparatus performs
data communication. Specifically, the CPU 203 stores 1den-
tification information regarding the communication appara-
tus 251, such as a MAC address, 1n a memory, such as the
RAM 205, 1n association with the functional information
acquired at S712 and information indicating that the direct
communication mode 1s set on the communication apparatus
251. When the communication apparatus 2351 1s registered,
the name of the registered communication apparatus 231 or
identification information 1s displayed on the printer selec-
tion button 304. Subsequently, the CPU 203 terminates the
Process.

Subsequently, at S714, the CPU 203 releases the direct
connection between the mformation processing apparatus
201 and the communication apparatus 251. At that time, the
CPU 203 clears connection information that the OS stores to
prevent the direct connection from being automatically
restarted by an automatic connection function of the OS (a
function of storing connection nformation regarding an
access point to which the information processing apparatus
201 connected 1n the past and automatically connecting to
the access point).

Subsequently, at 8715, the CPU 203 restores the connec-
tion status of the information processing apparatus 201 to a
status before the communication mode setting process on the
basis of the information stored at S702. In this case, the
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information processing apparatus 201 1s reconnected to the
mobile communication network to which the information
processing apparatus 201 was connected before. Subse-
quently, the CPU 203 terminates the process.

As described above, when the information processing
apparatus 201 1s connected to the communication apparatus
251 by direct connection, direct connection to the commu-
nication apparatus 251 i1s given precedence to connection to
the Internet 102 via a mobile communication network. For
this reason, when the information processing apparatus 201
1s connected to the communication apparatus 251 by direct
connection, the information processing apparatus 201 can-
not use content on the Internet. For this reason, this embodi-
ment sets the direct communication mode on the commu-
nication apparatus 251, stores information for directly
connecting to the communication apparatus 251, and then
temporarily releases the direct connection. This configura-
tion allows the information processing apparatus of this
embodiment to restore connection to the Internet after
setting the direct communication mode on the communica-
tion apparatus 251.

In performing data communication between the informa-
tion processing apparatus 201 and the communication appa-
ratus 251, the user presses a photograph print button 301 or
a content print button 302 on the startup screen 300, shown
in FIG. 3, which 1s provided by the printing application. For
example, data communication 1s executed after the user
presses the printer set-up button 303, sets direct connection
on the communication apparatus 251 on the setting screen
400 shown 1 FIG. 4, and presses the photograph print
button 301 or the content print button 302. According to the
process shown 1n FIG. 7, when the user sets direct connec-
tion, the direct connection 1s automatically released after the
communication apparatus 251 1s registered. Therefore, for
example, even 1 the user gives an instruction to perform
data communication after an interval from the setting of
direct connection, the information processing apparatus 201
1s capable of connecting to the Internet from the setting of
direct connection to the start of the data communication.
Thus, the process shown 1 FIG. 7 prevents connection of
the information processing apparatus 201 to the Internet
from being interrupted for a long time due to direct con-
nection to the communication apparatus 251.

Next, data communication of the information processing
apparatus 201 with the communication apparatus will be
described 1n detail. Upon detecting a press of the photograph
print button 301, the information processing apparatus 201
displays a screen (not shown), on the display umt 208, for
printing a picture selected by the user from pictures stored
in the external storage unit 206. On this screen, the user can
cause a communication apparatus displayed on a printer
selection button 304 to print an image. The printer selection
button 304 shows a communication apparatus with which
the information processing apparatus 201 performs data
communication, which 1s registered at S708 or S713 1n FIG.
7.

Upon detecting a press of the content print button 302, the
information processing apparatus 201 displays a content
print screen 500, as shown 1n FIG. 5, on the display unit 208.
By doing input on the content print screen 500, the user can
cause an apparatus displayed on the printer selection button
304 to print content acquired via the Internet.

Upon detecting a press of the printer selection button 304,
the information processing apparatus 201 displays a printer
detection screen 600, as shown 1n FIG. 6, on the display unit
208. The printer detection screen 600 displays communica-
tion apparatuses connected to the information processing
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apparatus 201 via the network interface 211 and capable of
communicating with the information processing apparatus
201. The user can select an apparatus with which data

communication 1s performed via the printer detection screen
600.

In this embodiment, the communication apparatus 251 1s
selected on the printer detection screen 600, and the infor-
mation processing apparatus 201 performs settings and
issues a print mstruction to the communication apparatus
251. Upon detecting a press ol an end button 3035, the
information processing apparatus 201 terminates the appli-
cation.

Next, a process 1n the case where the information pro-
cessing apparatus 201 acquires content on a Web server or
the like via the Internet and causes the communication
apparatus 251 to print the acquired content will be described
with reference to FIG. 5. Printing content needs connection
to the Internet. For this reason, the content print screen 500
in FIG. 5 1s displayed and available under a situation 1n
which the information processing apparatus 201 can use the
Internet, such as when the information processing apparatus
201 1s connected by infra connection or connected to a
mobile communication network.

Upon detecting a press of the content print button 302, the
information processing apparatus 201 displays the content
print screen 300 on the display unit 208.

When the infra communication mode 1s set on the com-
munication apparatus 251 at that time, the information
processing apparatus 201 can access to content on a Web
server provided that an external access point used for infra
connection 1s connects to the Internet. In contrast, the
communication apparatus 2351 can be 1n the direct commu-
nication mode. Also 1n this case, the mnformation processing
apparatus 201 of this embodiment can access to content on
a Web server because direct connection with the communi-
cation apparatus 231 i1s released after the communication
mode 1s set.

A list display area 501 lists contents that are available via
the Internet, from which the user can select content to be
printed. Upon detecting selection of content displayed 1n the
list display area 501, the information processing apparatus
201 displays detail information regarding the selected con-
tent 1n a preview area 502. For the preview ol content, not
all data constituting the content 1s needed; only minimum
information for displaying a thumbnail view may be
acquired. Upon detecting a press of a print setting button
503, the information processing apparatus 201 displays a
print setting screen (not shown) for performing various print
settings of a destination apparatus (1in this case, the commu-
nication apparatus 251). The user can select desired print
settings by doing mput on the print setting screen. The
details of various print settings on the print setting screen are
determined on the basis of the functional information
acquired at S707 in FIG. 7.

Upon detecting a press of a print button 504, the infor-
mation processing apparatus 201 executes a process for
printing the content selected by the user using the commu-
nication apparatus 251. Specifically, the information pro-
cessing apparatus 201 first acquires 1mage data and so on
constituting the content selected by the user via the Internet
102. If the information processing apparatus 201 1s not
connected to the communication apparatus 251, the infor-
mation processing apparatus 201 executes a process for
connecting to the communication apparatus 251 and then
transmits the acquired data, print setting information, and so
on as a print job to the communication apparatus 251.
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FIG. 10 1s a tlowchart illustrating a process that the
information processing apparatus 201 of this embodiment
executes when starting data communication. The process
shown in the flowchart 1s implemented by the CPU 203
loading a control program stored in the ROM 204 or the
HDD (not shown) of the information processing apparatus
201 1nto the RAM 203 and executing the control program.
The process illustrated 1n the flowchart 1s started from a state
where the process shown i FIG. 7 ends in which the
communication apparatus 251 1s registered as a communi-
cation apparatus for data communication. The process 1llus-
trated 1n the flowchart 1s started after 1t 1s determined by
pressing the photograph print button 301 and the content
print button 302 that data communication 1s to be performed
between the information processing apparatus 201 and the
communication apparatus 251.

First, at S1001, the CPU 203 determines whether the
network setting of the information processing apparatus 201
1s valid. One example of the network setting 1s Wi-Fi
communication. Enabling the network setting of the infor-
mation processing apparatus 201 enables the information
processing apparatus 201 to execute the infra connection and
the direct connection. If the CPU 203 determines that the
network setting of the information processing apparatus 201
1s valid, the CPU 203 executes the process at S1003, and 1f
the CPU 203 determines that the network setting of the
information processing apparatus 201 1s not valid (is
invalid), the CPU 203 executes the process at S1002.

At S1002, the CPU 203 displays a screen for instructing
the user to enable the network setting of the information
processing apparatus 201 on the display umt 208. At that
time, the CPU 203 may enable the network setting of the
information processing apparatus 201 without notifying the
user ol 1t. When the information processing apparatus 201
detects an access point connected before 1n a communicable
range using connection mnformation stored in the OS, the
information processing apparatus 201 automatically recon-
nects to the access point using the connection information.
Therefore, when the information processing apparatus 201
was connected to the communication apparatus 251 before
by inira connection, the information processing apparatus
201 again connects to the communication apparatus 251 by
infra connection. At S714, this embodiment releases direct
connection, at which the CPU 203 deletes a history stored 1n
the OS, and therefore the direct connection between the
information processing apparatus 201 and the communica-
tion apparatus 2351 1s not restarted at this point of time.
Subsequently, the CPU 203 executes the process at S1001
again.

At S1003, the CPU 203 determines which communication
mode 1s set on the registered communication apparatus (the
communication apparatus 251). At that time, the CPU 203
refers to information stored when the communication appa-
ratus 251 1s registered as a communication apparatus for
data communication (S708 or S713). If the CPU 203 deter-
mines that the communication apparatus 251 1s set to the
infra communication mode, the CPU 203 executes the
process at S1006, and 1f the CPU 203 determines that the
communication apparatus 231 1s set to the direct commu-
nication mode, the CPU 203 executes the process at S1004.

Subsequently, at S1004, the CPU 203 checks the current
connection status of the imformation processing apparatus
201 and stores information for achieving the connection
status. Since the user sets the direct communication mode on
the communication apparatus 251 because there 1s no exter-
nal access point around the information processing appara-
tus 201, the information processing apparatus 201 1s con-
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nected to a mobile communication network at that time.
Therefore, at S1004, the CPU 203 stores setting information
and so on for connecting to the mobile communication
network.

At S1005, the CPU 203 sets a direct connection SSID as
the destination SSID of the mnformation processing appara-
tus 201 on the basis of the direct connection information
stored at S710. At that time, 11 a password 1s needed to
connect to the communication apparatus 251, the CPU 203
uses a password to connect the communication apparatus
251 and the mformation processing apparatus 201 together
on the basis of the direct connection mnformation stored at
S710 during setting of the communication mode. Subse-
quently, the CPU 203 executes the process at S1006.

At S1006, the CPU 203 detects the registered communi-
cation apparatus (the communication apparatus 251). Spe-
cifically, the CPU 203 1ssues a broadcast requesting a
response to the connection network to which the information
processing apparatus 201 connects. Subsequently, the CPU
203 receives a response from a communication apparatus to
which the mformation processing apparatus 201 1s directly
connected or a communication apparatus connected to an
access point to which the information processing apparatus
201 connects. The CPU 203 compares 1dentification infor-
mation contained in the response and the identification
information, such as an MAC address, stored at the regis-
tration of the communication apparatus 251 to detect the
communication apparatus 251.

Subsequently, at S1007, the CPU 203 executes data
communication with the registered communication appara-
tus (the communication apparatus 251). Specifically, the
CPU 203 transmits a command for a print job or for setting
of the communication apparatus 251 to the communication
apparatus 251 and receives information for displaying the
processing status of the print job and the status of the
communication apparatus 251 on the display unit 208 from
the communication apparatus 251.

Subsequently, at S1008, the CPU 203 determines which
of commumnication modes 1s set on the registered commu-
nication apparatus (the communication apparatus 251). At
that time, the CPU 203 refers to the information stored when
the communication apparatus 251 1s registered. If the com-
munication apparatus 231 1s set to the infra communication
mode, the CPU 203 terminates the process. This 1s because,
when the communication apparatus 251 1s set to the inira
communication mode, the information processing apparatus
201 can communicate with both of the Internet and the
communication apparatus 251, which eliminates the need
for a process for switching communication lines, such as
disconnecting the communication apparatus 251. In con-
trast, 11 the communication apparatus 251 1s set to the direct
communication mode, the CPU 203 executes the process at
S1009.

At S1009, the CPU 203 releases the direct connection
between the information processing apparatus 201 and the
communication apparatus 251. At that time, the CPU 203
clears the connection information that the OS stores to
prevent the direct connection from being automatically
restarted by the automatic connection function of the OS (a
function of storing connection nformation regarding an
access point to which the information processing apparatus
201 connected 1n the past and automatically connecting to
the access point). The connection information stored at S710
1s stored 1n another area different from that for the connec-
tion information that the OS stores. For this reason, the
connection information stored at S710 1s not cleared at

51009.
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Subsequently, at S1010, the CPU 203 returns the connec-
tion status of the imnformation processing apparatus 201 to a
status before the data communication process 1s executed on
the basis of the information stored at S1004. Here, the
information processing apparatus 201 1s again connected to
the mobile communication network. Subsequently, the CPU
203 terminates the process.

In this manner, at the start of data communication, the
information processing apparatus of this embodiment
executes direct connection using direct connection informa-
tion acquired in advance and, at the end of the data com-
munication, releases the direct connection. This configura-
tion allows the mformation processing apparatus of this
embodiment to connect to the Internet after direct connec-
tion 1s released and to restart the direct connection without
operations, such as acquiring direct connection information
and 1mputting a password. This improves user convenience.
Furthermore, the mnformation processing apparatus of this
embodiment automatically acquires direct connection infor-
mation from the communication apparatus and stores it
during execution of a communication mode setting process,
which 1s absolutely necessary for communication with the
communication apparatus, to repeatedly use the connection
information for direct connection. This configuration allows
the information processing apparatus of this embodiment to
acquire direct connection information without receiving a
particular user instruction for acquiring direct connection
information. This eliminates the need for troublesome user
operations for setting direct connection, improving user
convenience.

Furthermore, after completion of data communication by
direct connection, the CPU 203 releases the direct connec-
tion between the information processing apparatus 201 and
the communication apparatus 251. This configuration allows
the CPU 203 to restore the connection between the infor-
mation processing apparatus 201 and the Internet to access
to content on a Web server, for example, when the content
print screen 500 1s to be used again.

Second Embodiment

The first embodiment shows an example of an informa-
tion processing apparatus that can restart connection to the
Internet by releasing direct connection when data commu-
nication ends.

For example, when print data 1s transmitted via the
content print screen 500, shown in FIG. 5, the content print
screen 500 1s displayed also after completion of the trans-
mission. When user selection 1s recerved again, the infor-
mation processing apparatus 201 needs to connect to the
Internet to acquire 1image data constituting content. There-
fore, when print data 1s to be transmitted via the content print
screen 500, the mmformation processing apparatus 201 may
release direct connection after the transmission ends and
restart connection to the Internet.

For example, data stored in the information processing
apparatus 201 1s transmitted via a screen that displays a list
of data stored in the information processing apparatus 201.
This screen 1s kept displayed after the end of the transmis-
sion. When user selection 1s received at that time, the
information processing apparatus 201 only needs to refer to
the data stored therein and does not need to connect to the
Internet. For this reason, when print data 1s to be transmitted
via a screen that displays a list of data stored in the
information processing apparatus 201, the imnformation pro-
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cessing apparatus 201 may not release the direction connec-
tion to keep the direct connection after completion of the
transmission.

This embodiment 1llustrates an example of an information
processing apparatus capable of switching direct connection

between connection and disconnection according to the
utilization situation when data communication ends.

FIG. 11 1s a flowchart illustrating a process that the
information processing apparatus 201 of this embodiment
executes when communicating with the communication
apparatus 251. The process shown in the flowchart 1s 1mple-
mented by the CPU 203 loading a control program stored in
the ROM 204 or the HDD (not shown) of the information
processing apparatus 201 into the RAM 205 and executing
the control program. The process 1llustrated 1n the flowchart
1s started from a state where the process shown i FIG. 7
ends, 1n which the communication apparatus 251 1s regis-
tered as a destination communication apparatus for data
communication. The process illustrated i1n the flowchart 1s
started after 1t 1s determined by pressing the photograph
print button 301 or the content print button 302 that data
communication 1s to be performed between the information
processing apparatus 201 and the communication apparatus
251.

Descriptions of the processes from S1101 to S1110 will be
omitted because they are the same as the processes from
S1001 to S1010.

At S1111, the CPU 203 determines whether direct con-
nection has been released. If 1t 1s determined that direct
connection has been released, then the CPU 203 executes the
process at S1104, and if not, the CPU 203 executes the
process at S1106.

At S1112, the CPU 203 determines whether to release the
direct connection. Specifically, the CPU 203 determines
which of an input to a photograph printing screen or an input
to a content printing screen 1s done for the data communi-
cation. For example, 1t 1s determined that data communica-
tion 1s executed by an mmput to a screen for content printing
that uses the Internet, data acquisition and data communi-
cation via the Internet cannot be performed again 1f direct
connection 1s kept. For this reason, the CPU 203 determines
to release the direct connection and performs the process at
S1109 to restart the connection between the information
processing apparatus 201 and the Internet. If 1t 1s determined
that data communication 1s executed by an mput to a screen
for photograph printing that does not use the Internet, the
CPU 203 determines not to release the direct connection and
terminates the process while keeping the direct connection.

This configuration allows the information processing
apparatus of this embodiment to determine whether to
release direct connection according to the utilization situa-
tion after data communication 1s performed. For example,
when data communication 1s performed for content printing,
direct connection 1s automatically released after the data
communication 1s performed. Therefore, when the user
again gives an instruction to perform content printing, the
information processing apparatus 201 can approprately
connect to the Internet. On the other hand, when data
communication 1s performed for photograph printing, the
direct connection 1s kept even aifter the data communication
1s performed. Therefore, when the user again gives an
instruction to perform photograph printing, there 1s no need
to perform direct connection again, thus allowing quick data
communication.

When the CPU 203 performs data communication for
photograph printing and then shifts to, for example, the
screen shown in FIG. 3 or FIG. 5, or when an instruction to
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terminate the application 1s executed, the direct connection
1s automatically released. Thus, when the user executes data
communication for photograph printing and then executes
content printing, the direct connection has already been
released when the content printing screen 1s displayed. This
enables appropriate access to the Internet for content print-
ing.

Other Embodiments

Although the above embodiments 1llustrate a configura-
tion 1n which the direct communication mode and the inira
communication mode can be set on the communication
apparatus 251, only the direct communication mode may be
set. In this case, the process of determining which commu-
nication mode 1s to be set, such as S703, S1003, S1008,
S1103, and S1108, can be omitted. A third communication
mode other than the direct communication mode and the
inira communication mode may be set so that three or more
communication modes can be set.

Although the above embodiments 1illustrate a configura-
tion 1n which the direct communication mode and the infra
communication mode can be set on the communication
apparatus 251, a communication mode set on the commu-
nication apparatus 251 1s not limited to the above commu-
nication modes. In other words, any other communication
modes 1n which apparatuses communicate with each other
using some connecting configuration may be set on the
communication apparatus 251. For example, a communica-
tion mode for communicating with a single apparatus via
Wi-Fi1 Direct® and a communication mode for communi-
cating with a plurality of apparatuses via Wi-F1 Direct® may
be set on the communication apparatus 251. In any cases, the
advantageous ellects of aspects of the present mnvention can
be given using a configuration 1 which communication
lines are switched when the communication apparatus 251 1s
set 1n a communication mode for establishing communica-
tion using a connection configuration 1n which connection to
the Internet cannot be established.

Although the above embodiments 1llustrate a process for
executing the printing function, shown i FIG. 10, as an
example of a process for data communication with the
communication apparatus 251, this 1s not mtended to limat
aspects of the present invention. The process of switching
communication lines, which is a feature of an aspect of the
present mvention, may be executed every time data com-
munication 1s performed between apparatuses. Therelore,
aspects of the present imvention can also be applied to
processes for executing a function of scanning a document
placed on the communication apparatus 251, a function of
performing other settings on the communication apparatus
251, and a function of acquiring the status of the commu-
nication apparatus 251.

The order of the processes of the tlowcharts of the above
embodiments may be changed, not all of the processes may
be executed, or the details of the processes may be changed
provided that the advantageous efiects of the above embodi-
ments are given.

The above embodiments can also be achieved by a
process of supplying a program for implementing one or
more of the functions of the above embodiments to a system
or apparatus, and executing the program using one or more
processors ol the system or apparatus. The above embodi-
ments can also be achieved using a circuit that achieves one
or more functions (for example, an ASIC).

5

10

15

20

25

30

35

40

45

50

55

60

65

20

The embodiments of the present invention enable con-
nection to a communication apparatus without troublesome
user operations.

Embodiment(s) of the present invention can also be
realized by a computer of a system or apparatus that reads
out and executes computer executable mstructions (e.g., one
or more programs) recorded on a storage medium (which
may also be referred to more fully as a ‘non-transitory
computer-readable storage medium’) to perform the func-
tions of one or more of the above-described embodiment(s)
and/or that includes one or more circuits (e.g., application
specific integrated circuit (ASIC)) for performing the func-
tions of one or more of the above-described embodiment(s),
and by a method performed by the computer of the system
or apparatus by, for example, reading out and executing the
computer executable instructions from the storage medium
to perform the functions of one or more of the above-
described embodiment(s) and/or controlling the one or more
circuits to perform the functions of one or more of the
above-described embodiment(s). The computer may com-
prise one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors to read
out and execute the computer executable instructions. The
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed comput-
ing systems, an optical disk (such as a compact disc (CD),
digital versatile disc (DVD), or Blu-ray Disc (BD)™), a
flash memory device, a memory card, and the like.

While aspects of the present invention have been
described with reference to exemplary embodiments, it 1s to
be understood that the aspects of the invention are not
limited to the disclosed exemplary embodiments. The scope
of the following claims 1s to be accorded the broadest
interpretation so as to encompass all such modifications and
equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2015-132164, filed Jun. 30, 2015, which 1s
hereby incorporated by reference herein 1n 1ts entirety.

What 1s claimed 1s:

1. An miformation processing apparatus configured to
communicate with a communication apparatus, the infor-
mation processing apparatus comprising:

at least one processor that controls:

a {irst connecting unit configured to connect the informa-
tion processing apparatus with a first access point in the
communication apparatus without recerving mnput of
connection information from a user;

a connection-information acquisition unit configured to
acquire connection nformation for connecting to a
second access point 1n the communication apparatus
via the first access point with which the information
processing apparatus 1s connected;

a storage unit configured to store the connection infor-
mation acquired by the connection-information acqui-
sifion unit 1n a memory;

a second connecting unmt configured to connect the infor-
mation processing apparatus with a mobile communi-
cation network via which communication with Internet
1s able to be performed;

a recerving unit configured to receive transmission
instruction to transmit data; and

a transmitting unit configured to transmit the data to the
communication apparatus via the second access point
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with which the information processing apparatus 1is
connected when the receiving unit receives the trans-
mission instruction;
wherein, when the receiving unit recerves the transmis-
sion 1nstruction 1n a state where the mformation pro-
cessing apparatus 1s not connected with the second
access point, the connecting unit connects the informa-
tion processing apparatus with the second access point
by using the connection information stored in the
storage unit,
wherein the second connecting unit disconnects the con-
nection between the mobile communication network
and the information processing apparatus in response to
the transmission instruction received by the receiving
unmit and connects the information processing apparatus
with the mobile communication network when the
transmitting unit terminates data transmission, and

wherein, when the mformation processing apparatus 1s
connected with the second access point, the first access
point 1s disabled.

2. The information processing apparatus according to
claim 1,

wherein, when the transmitting unit terminates data trans-

mission, the connection of the information processing,
apparatus with the second access point 1s released.

3. The mformation processing apparatus according to
claim 1, wherein the at least one processor further controls
a processing unit configured to execute a setting process for
enabling the second access point.

4. The mnformation processing apparatus according to
claim 3, wherein the at least one processor further controls
a lunctional-information acquisition unit configured to,
when the processing umt executes the setting process for
enabling the second access point, acquire functional infor-
mation regarding the communication apparatus from the
communication apparatus,

wherein, when the setting process for enabling the second

access point 1s executed, the connecting unmit connects
the information processing apparatus with the second
access point using the connection information stored 1n
the storage unit, and when the functional-information
acquisition unit acquires the functional information, the
connecting unit releases the connection of the informa-
tion processing apparatus with the second access point.

5. The mnformation processing apparatus according to
claim 1, wherein the at least one processor further controls
a processing unit configured to execute a setting process for
connecting the communication apparatus with an external
access point separate from the information processing appa-
ratus and the communication apparatus,

wherein the connecting unit connects the information

processing apparatus with the external access point.

6. The mformation processing apparatus according to
claim 1, wherein the at least one processor further controls
a transmitting unit configured to, when the receiving unit
recerves the transmission 1nstruction, transmit the data to the
communication apparatus via an access point with which the
information processing apparatus 1s connected,

wherein the connecting unit connects the information

processing apparatus with an external access point
separate from the information processing apparatus and
the communication apparatus, and

wherein, when the transmitting unit terminates data trans-

mission to the communication apparatus via the second
access point, the connecting unit releases the connec-
tion of the information processing apparatus with the
second access point, and when the transmitting unit
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terminates data transmission to the communication
apparatus via the external access point, the connecting
unit does not release the connection of the information
processing apparatus with the external access point.
7. A non-transitory computer-readable medium that stores
computer executable mstructions for causing an information
processing apparatus configured to communicate with a
communication apparatus to execute a method, the method
comprising;
connecting the mformation processing apparatus with a
first access point 1n the communication apparatus with-
out recerving mput of connection information from a

user;

acquiring connection mnformation for connecting with a

second access point 1n the communication apparatus

via the first access point with which the information
processing apparatus 1s connected;

connecting the mformation processing apparatus with a

mobile communication network via which communi-
cation with Internet 1s able to be performed;

storing the acquired connection information 1n a memory;

and

recerving an instruction to transmit data, and

transmitting the data to the communication apparatus via

the second access point with which the information
processing apparatus 1s connected when the transmis-
sion 1nstruction 1s received;

wherein, when the transmission instruction 1s received 1n

a state where the mnformation processing apparatus 1s
not connected with the second access point, the nfor-
mation processing apparatus 1s connected with the
second access point by using the stored connection
information,

wherein the connection between the mobile communica-

tion network and the information processing apparatus
1s disconnected 1n response to the transmission mstruc-
tion recerved, and the mnformation processing apparatus
1s connected with the mobile communication network
when data transmission 1s terminated, and

wherein, when the information processing apparatus 1s

connected with the second access point, the first access
point 1s disabled.

8. A method for controlling an information processing
apparatus configured to communicate with a communication
apparatus, the method comprising;

connecting the mformation processing apparatus with a

first access point 1n the communication apparatus with-
out recerving mmput of connection imnformation from a
user;

acquiring connection information for connecting to a

second access point 1 the communication apparatus
via the first access point with which the information
processing apparatus 1s connected;

connecting the information processing apparatus with a

mobile communication network via which communi-
cation with Internet 1s able to be performed;

storing the acquired connection information in a memory;

and

recerving an instruction to transmit data, and

transmitting the data to the communication apparatus via

the second access point with which the information
processing apparatus 1s connected when the transmis-
sion 1nstruction 1s received:

wherein, when the transmission instruction is received 1n

a state where the mformation processing apparatus 1s
not connected with the second access point, the nfor-
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mation processing apparatus 1s connected with the
second access point by using the stored connection
information,

wherein the connection between the mobile communica-

tion network and the information processing apparatus
1s disconnected 1n response to the transmission nstruc-
tion recerved, and the information processing apparatus
1s connected with the mobile communication network
when data transmission 1s terminated, and

wherein, when the mformation processing apparatus 1s

connected with the second access point, the first access
point 1s disabled.

9. The method according to claim 8,

wherein, when data transmission ends, connection

between the information processing apparatus and the
second access point 1s released.

10. The method according to claim 8, further comprising
executing a setting process for enabling the second access
point.

11. The method according to claim 10, further comprising
acquiring, when the second access point 1s enabled, func-
tional information regarding the communication apparatus
from the communication apparatus,

wherein, when the second access point 1s enabled, the

information processing apparatus and the second
access point are connected using the stored connection
information, and when the functional information 1s
acquired, connection between the information process-
ing apparatus and the second access point 1s released.

12. The method according to claim 8, further comprising
transmitting, when the transmission instruction 1s received,
the data to the communication apparatus via an access point
connected with the information processing apparatus,

wherein the information processing apparatus connects to

an external access point that i1s separate from the
information processing apparatus and the communica-
tion apparatus, and

wherein, when data transmission to the communication

apparatus via the second access point ends, connection
between the information processing apparatus and the
second access point 1s released, and when data trans-
mission to the communication apparatus via the exter-
nal access point ends, connection between the infor-
mation processing apparatus and the external access
point 1s not released.
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13. The method according to claim 8, further comprising
executing a setting process for connecting the communica-
tion apparatus with an external access point separate from
the information processing apparatus and the communica-
tion apparatus,

wherein the information processing apparatus 1s connect-

able with the external access point separate from the
information processing apparatus and the communica-
tion apparatus.

14. The method according to claim 8,

wherein the data transmitted on a basis of the transmission

instruction 1s data for causing the communication appa-
ratus to execute printing.

15. The method according to claim 8, further comprising
displaying, on a display unit, a screen for data acquisition
from the Internet via the mobile communication network,

wherein the data transmitted on a basis of the transmission

istruction 1s data acquired from the Internet via the
screen.

16. The method according to claim 8,

wherein the connection of the information processing

apparatus with the first access point and the connection
of the information processing apparatus with the sec-
ond access point are Wi-F1 connection.

17. The information processing apparatus according to
claim 1,

wherein the data transmitted on a basis of the transmission

instruction 1s data for causing the communication appa-
ratus to execute printing.

18. The information processing apparatus according to
claim 1,

turther comprising displaying a screen for data acquisition

from the Internet via the mobile communication net-
work,

wherein the data transmitted on a basis of the transmission

istruction 1s data acquired from the Internet via the
screen.

19. The information processing apparatus according to
claim 1,

wherein the connection of the information processing

apparatus with the first access point and the connection
of the mformation processing apparatus with the sec-
ond access point are Wi-F1 connection.
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